SUMMARY Fine needle aspiration cytology is an inexpensive, atraumatic technique for the diagnosis of disease sites. This paper describes the technique and illustrates how it may be applied to the management of tumours throughout the body. The limitations of the method, the dangers of false positive reports, and the inevitability of false negative diagnoses are emphasised. In a clinical context the method has much to offer by saving patients from inappropriate operations and investigations and allowing surgeons to plan quickly and more rationally. It is an economically valuable technique and deserves greater recognition.
Fine needle aspiration cytology is a simple, inexpensive method for obtaining a tissue diagnosis of subcutaneous and other tumours. The method is used most commonly for the preoperative assessment of breast lumps, but it is also applicable to lymph nodes, thyroid and other lesions in the neck, and, with the aid of a special needle, the prostate. Modern imaging techniques enable the method to be extended to virtually any part of the body.' 2 The technique was introduced in the 1930s by Martin and Ellis3 and Stewart4 in the United States, but it never became widespread. Since the 1950s it has been used extensively in Scandinavia56 and in Holland.7 Over the past few years its practice has spread in the United Kingdom.8-"' The growing popularity of the subject is mirrored by the number of recent books on the topic.' 2 10 1 I The most obvious advantages of fine needle aspiration cytology over surgical and large needle biopsy (Tru-cut or drill) are that it is quicker to report and perform, less painful, less technically demanding, and easily repeatable. In short, it is far more convenient and may be set up in any clinical situation.
In an ideal setting, fine needle aspiration is part of a clinical sequence in which the doctor examines the patient, performs the aspirate, reads the smear, discusses the cytological diagnosis with colleagues as appropriate, and delivers the report or repeats the whole procedure. In this manner the most accurate Accepted for publication 19 September 1984 results are achieved. This is standard practice in Scandinavia, ' 2 selected centres in Europe, and the United States. In other centres it is more likely that clinicians will perform the biopsy and submit the smears to a cytologist for interpretation. Inevitably this style produces a higher proportion of unsatisfactory smears and a lower cytological accuracy.
The philosophy of this form of biopsy and its relation to medical practice outside Scandinavia have been discussed by Fox. '2 Criticisms have been directed towards the tendency to report accuracy rates and failure to identify the applicability of aspiration cytology in clinical practice. '3 In this paper we review the technique and interpretation of fine needle aspiration cytology and indicate the contribution it can make towards the clinical management of patients.
Material and methods
There are many descriptions of the procedure of fine needle aspiration,5-7 and yet reports of unsatisfactory smears abound. '4 '5 Certain details require emphasis. Local anaesthetic is rarely required for comfort; if used it may alter the palpatory findings and foil the precision of needling. Despite statements to the contrary, a 20 ml plastic disposable syringe is the most satisfactory size coupled with a 21, 23, or 25 gauge needle (Fig. 1) .
After the skin has been cleaned with antiseptic, 1 2 the tumour is held firmly with one hand and the needle is inserted directly into it. The plunger of the syringe is pulled back, thus exerting suction. This is maintained with the thumb, and the needle is moved through the tumour three or four times in different directions. Still with the needle in the tumour, suction is slowly released. The needle is then removed from the tumour and the syringe from the needle. The syringe is then filled with a little air, reconnected to the needle, and the contents of the needle blown on to one or more clean dry slides, which are rapidly air dried. The constant application of suction while the needle traverses the mass is critical and failure to ensure this probably accounts for many unsatisfactory smears. Syringe pistols attract many adherents,9 16 but a braced thumb technique8 is equally effective, although the skill requires a little practise (Fig. 1) .
The same method may be applied to palpable abdominal masses; no harm is done by passing fine needles through the abdominal viscera. These principles are also applied to lesions outlined by imaging techniques such as radiography and ultrasound. ' Saves money Stain most important emphasis is that mastectomy or whatever is not performed on the results of cytology alone; the cytological diagnosis must be supported by clinical and often mammographic findings. Table 2 illustrates the cost savings and benefits of aspiration cytology to all concerned with the treatment of breast disease. The feel of the needle as it traverses a breast lump often contributes to the diagnosis. A needle can be felt to puncture a cyst; there is a characteristic gritty texture as one enters most carcinomas; and dense fibrous dysplasia feels firm and seems to grip the needle.
The cytology of breast cyst fluids presents few problems provided one remembers how bizzare some degenerate apocrine cells can appear. Unless breast cyst fluid is blood stained or a mass persists after aspiration, however, there is no need to examine breast cyst fluid smears.'7 Cytological architecture may be present in some smears and a resemblance to the histological pattern is discernible. The pattern of infiltration is lost in cytological smears, and so one must pay more attenLever, Trott, Webb tion to the nucleo-cytoplasmic features. Whereas in formalin fixed histology and wet fixed cytology the chromatin of malignant cells is clumped, definitive, and irregular, in air dried smears of aspiration cytology the chromatin is more bland. Chromatin features clearly separate benign from malignant nuclei. The number of nucleoli is often increased and those present are larger and more irregular than those in benign cells. Many other features contribute to the diagnosis of malignancy.6 Although much of the structure is lost in cytology, the occasional preservation of acini (Figs. 2 and 3 ) and scattered intact trabeculae of cells correlate well with infiltrative features seen histologically.
The prime purpose of aspiration cytology of the breast is to diagnose malignancy, but there is often a striking resemblance between the cytology and the subsequent histology and the smears may be more informative. The mixture of undifferentiated carcinoma cells with numerous lymphoid cells may lead to a provisional diagnosis of medullary carcinoma. The presence of abundant blue staining mucus suggests that the tumour in question is a colloid carcinoma. Cytological preparations are more likely to be misinterpreted as malignant than histology slides. '8 For this reason it is essential to have a comprehensive learning series of case material before embarking on the responsibility of a cytology report being included in clinical management. This may readily be obtained from material submitted for frozen section. '9 Although fibroadenomas are generally correctly diagnosed, there are occasions when the epithelial cells are larger and are arranged in smaller groups, and so they may be confused with malignant cells (Fig. 4) . Nevertheless, the benign nature of these lesions should be realised if extra attention is paid to the scattered sentinel nuclei. The presence of these oval nuclei with lunar geographic chromatin and which are often arranged in pairs precludes the firm diagnosis of malignancy.
The pattern of small groups of hyperplastic cells with scattered naked nuclei characteristic of a fibroadenoma must be differentiated from the similar pattern of some breast carcinomas which consists of small groups of malignant cells with scattered malignant nuclei (Fig. 5) . 24 Aspirates from lymph nodes are usually very cellular, and their interpretation varies from a clear diagnosis to a firm request for immediate histology. Among the diagnostic aspirates is pus, often with bacteria. Epithelioid cells are readily recognised (Fig. 6 ) together with caseous material (Fig. 7) (Fig. 8) . Non-Hodgkin's lymphomas, while difficult, may be recognised by abnormal lymphoid cells with a tendency to monomorphism (Fig. 9 ). Hodgkin's disease is suspected by the presence of Reed-Sternberg cells (Fig. 10) , although these may be difficult to find in the lymphocyte predominant type. In most cases Hodgkin's disease presents little cytological difficulty. Nevertheless, a smear rich in lymphoid cells is never (Fig. 13) . Goitres may be recognised by the presence of blue colloid in which lie pigment laden macrophages and occasional intact follicles. Anaplastic carcinomas and malignant lymphomas may be recognised readily. Papillary carcinoma may often be recognised by the presence of numerous intact papillary groups in the smears together with distinctive nuclear features. Follicular carcinoma is difficult to recognise cytologically so one must have a high index of suspicion and report follicular neoplasm only. The cytological assessment of follicular neoplasm awaits complete evaluation. A cellular thyroid aspirate that is not obviously Hashimoto's disease or a nodular goitre is an indication for surgery. Hence, the six so called false positive reports of Suen and Quenville32 are more an indication of sound chnical practice.
Ir a
The only real farse positives in thyroid aspirates are the misinterpretation of Askanazy cells for malignant cells. appear pleomorphic and malignant, but the presence of granules in the cytoplasm should alert one to their true nature35 36 (Fig. 14) .
TESTIS
This is a controversial field for cytological diagnosis. Fine needle aspiration of the testis does enable one to distinguish between inflammation and neoplastic lesions preoperatively, and often the tumour can be classified. Many seminomas have a characteristic "tiger substance" background (Fig. 15) , enabling even metastases to be identified as from primary seminoma. 6 The germinal epithelium of healthy testis appears cytologically disconcerting; usually the presence of spermatozoa alerts one to this pitfall but if there is a maturation arrest a false positive diagnosis is a strong possibility.
LUNGS ' 2 1137 Lung lesions are readily accessible to a fine needle so long as there is a skilled radiologist with the appropriate directing equipment.
The common types of lung carcinoma and secon- The minimal trauma caused by fine needle aspiration is one if its great advantages. Because the needle divides structures rather than cutting through them it may be used with minimal risk in the abdomen and even the chest. Biopsy at these two sites often requires a team, including radiologist and radiographer and involving expensive imaging equipment. The procedure is time consuming, sometimes taking up to an hour for one patient. Under these circumstances the technique is rather more expensive and so one may be justified in arranging a cytotechnician for the x ray department to ensure that the smears are correctly made and, even more important, that sufficient material has been aspirated. If this avoids major surgical intervention then the added trouble is justified.
The danger of false positive diagnosis has been emphasised throughout. In many ways reported fine needle aspiration cytology is similar to a frozen section report: a positive report must be backed by certainty.
Implantation The only contraindication to aspiration cytology diagnosis is in the diagnosis of primary malignant melanoma. It will induce inflammation which will confuse the subsequent histology, and it may facilitate deeper spread, so crucial in the assessment of prognosis.
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